Abstract: This paper estimates spillover effects from a spatially-targeted redevelopment program, the Federal Empowerment Zone (EZ), on neighboring and economically similar areas. EZs are a set of generous tax incentives and grants aimed at small, economically depressed areas of large U.S. cities. We find areas that border or are economically similar to EZ locations experience a decline in the number of establishments and employment compared to areas that border or are similar to rejected EZ applicants. We also demonstrate that using spillover prone areas to estimate program effects causes upward bias when the spillover is negative. We find that for many of our estimates, spillovers more than offset positive program effects, although there are instances when the net effect is small and positive.
Introduction
It is common practice for state and local governments in the United States to offer incentives aimed at encouraging economic redevelopment. The U.S. Federal Government is also involved in spatially-targeted economic redevelopment by designating tax incentives and grants through the Empowerment Zone (EZ) program. The EZ program designates parts of cities where the federal government offers generous incentives for establishments to relocate and invest; the Department of Housing and Urban Development estimates the program's annual value at $11 billion.
1 Federal involvement in spatially targeted economic development raises concerns about the efficiency of such activity. One concern is that spatially targeted redevelopment policy may result in spillovers on neighboring or competing areas. Despite the growing number of evaluations of spatially targeted redevelopment policies, most of the previous literature ignores the potential for these programs to cause spillover effects in neighboring areas; with the notable exceptions of Dye and Merriman (2000) , Weber et al. (2007) , Chirinko and Wilson (2008) , Neumark and Kolko (2010) , and Ham et al. (2011) .
This paper empirically tests to what extent the Federal
Empowerment Zone program causes spillovers on neighboring and economically close areas. In theory, spillover effects could be positive or negative. If spatially targeted policies are successful at attracting establishments from outside the immediate area or creating new establishments and new jobs there may be a positive effect on neighboring areas through the forces of agglomeration. Spillover effects could also be negative if the incentives offered by the program cause establishments to leave neighboring areas in favor of the targeted area, or if establishments and jobs in neighboring areas are destroyed through competition from targeted areas. If spatially targeted incentives cause spillovers, these effects should be considered in any analysis of these policies. In addition, because many evaluations of spatially targeted redevelopment policies use areas that are either geographically or economically close as a control group, understanding spillovers informs the methodology used to evaluate policy. If spillovers occur on comparison areas used as a benchmark for evaluation, the estimated effects of policy are biased, as the presence of spillovers violates the no interference assumption between treatment and control groups necessary for policy evaluation (Rosenbaum, 2007) . 2 To test for spillover effects from the EZ program, we compare how outcomes in areas that are close to the EZ designated areas changed with the introduction of the program, relative to the change for areas that are close to rejected applicants of the program. We test for spillovers using geographically close groups that share a census tract border with either the actual EZ areas or rejected applicants. We also test for spillovers using economically close groups along several dimensions, including those that met the criteria for eligibility under the program, and those that are similar along multiple dimensions as measured by a propensity score.
Using data from the Dun and Bradstreet Marketplace database, we find that areas sharing a common census tract border with EZ locations experience a decline of as many as 16 establishments in the short term (1 year after the program starts) compared to areas that border the rejected applicants. The negative spillover from the EZ program grows to a loss of as many as 20 establishments in the longer term (5 years). We find similar negative spillover effects on establishments in areas that are economically close to EZ locations. Losses are especially strong in the retail and service sector, where previous research shows nearly all new establishment gains in targeted areas occur. Employment at establishments in geographically close areas also declines, by as much as 90 employees in the short term and 264 in the longer term. Employment losses are larger in economically similar areas, with estimates showing as many as 430 jobs lost in these areas in the long term. We demonstrate that using spillover prone areas as a comparison group to estimate program effects produces results that suggest substantial gains in the number of establishments in targeted areas. Most of our estimates suggest that the size of the spillovers more than offsets gains from the program, although there are instances where the net effect is still small and positive.
The remainder of the paper starts by discussing the advantages of using the Federal Empowerment Zone to study spillover effects of spatially targeted economic redevelopment policy. Section 3 outlines our identification strategy. Section 4 describes the data we use to estimate the spillover effects of EZs on establishment location in surrounding areas. Section 5 discusses our empirical results, and the final section of the paper offers concluding comments.
Why use the Federal Empowerment Zone to examine spillovers?
The Federal Empowerment Zone program is a good candidate to examine potential spillover effects for several reasons. First, the program clearly defines areas where incentives are available and the economic criteria for areas to be eligible for them, allowing identification of geographically and economically close areas that are likely to be prone to spillover effects. 3 In 1994, EZ status was designated in parts of six cities (Atlanta, Baltimore, Chicago, Detroit, New York, and Philadelphia/Camden), leaving ample time for the effects of the program to take hold and for data generation.
Second, the EZ program offers generous incentives for establishments to locate in designated areas (and hire residents of those areas), and there is at least some evidence that the program was successful in improving targeted areas, although we would describe this evidence as mixed. 4 The most robust finding, shown by Krupka and Noonan (2009) , Hanson (2009) , and Busso et al. (2010) , is that the EZ increased local property values in an economically and statistically significant way. Oakley and Tsao (2006) find that some EZ areas experienced reduced poverty and unemployment, but overall they find no statistically significant positive outcomes for zone residents. Busso et al. (2010) report as much as a 19% increase in jobs available to zone residents; however, they find no measurable effect on wages. Hanson (2009) finds no effect of zone designation on the employment rate of zone residents. Ham et al. (2011) find that the federal EZ program is responsible for a substantial reduction in unemployment, increase in employment, and increase in wage and salary income for zone residents. Some results in Ham et al. (2011) rely on using areas that are geographically close to EZs as a comparison group, and the magnitude of the positive effects diminish considerably when excluding these areas from the comparison group. 5 In terms of establishment re-location, Hanson and Rohlin (2011a) find that the EZ is responsible for attracting new establishments to the area, and the effect is quite large for establishments in the retail (about 40 new establishments) and service (about 5 new establishments) sectors. In addition, Hanson and Rohlin (2011b) find that the EZ is responsible for industry level churning of establishments in the EZ area-with retail and service establishments gaining share at the expense of other sectors.
Third, the EZ program requires establishments to locate within the defined geographic area and hire residents of the same area. The incentives are a package of tax benefits that include up to a $3000 per employee tax credit for wages paid, and incentives for investment in capital. 6 In addition to the tax benefits offered for establishments, local governments may issue tax exempt bonds to assist establishments in the purchase of property. Designation also came with a onetime allocation of $100 million in social service block grants for use in the designated area.
7 For more detail on the incentives associated with EZ areas see Hanson (2009) .
Lastly, not all applicants are granted EZ status, making for a useful control/comparison group to study the spillover effects from designation on surrounding areas. Areas that applied for EZ designation but were rejected, received a less generous package of assistance called Enterprise Communities (EC). We use areas that were adjacent to the EC areas to build a counter-factual for what would have happened in areas that are adjacent to actual EZ areas. The fact that EC areas receive some benefits is advantageous for our purposes, as the department of Housing and Urban Development maintains a record of their borders. Importantly, the EC benefits were inconsequential with respect to the EZ benefits-not allowing use of the wage tax credit or all of the capital incentives, and receiving only $3 million in block grants, so any spillovers from being near them would likely be extremely small.
Identifying spillover effects
The primary concern with identifying spillovers from economic redevelopment incentives is to construct a counter-factual for what would have happened to neighboring or economically close areas in the absence of the policy. We believe this makes the selection into treatment problem that is typical in this literature more tractable, as we do not have to deal with our treatment (the geographically and economically close areas) being selected because they are more/less likely to be successful in the absence of incentives. 8 We measure potential spillovers by the number of establishments and employment at establishments in areas close (geographically and economically) to EZ designated areas. We create control groups for the spillover areas using areas that were geographically and economically close to EC areas, (ECs applied for, but did not receive the EZ designation). There are four types of areas relevant to our identification strategy, summarized below:
 EZ areas, census tracts where the incentives are actually available.  Census tracts near (either geographically or economically) EZ areas, where we test for spillovers.  EC areas, census tracts that applied for EZ status, but were denied and instead given a far less generous form of assistance.  Census tracts near (either geographically or economically) EC areas, we use these as the control group when testing for spillovers.
Areas close to EC designations make a good control group for areas close to EZ designations. They are more similar than other census tracts based on observable 1990 census characteristics. In addition, areas adjacent to ECs are not likely subject to spillovers from the program because they are in different cities. Finally, areas adjacent to ECs probably share some of the same unobservable characteristics as areas adjacent to EZs because they were not included in the original application.
In order to develop the counter-factual, first, we compare areas that are geographically close to EZ areas with areas that are geographically close to rejected applicants. The rejected applicants received a less-generous incentive package called Enterprise Communities. We fully expect that if the EC caused any type of spillover it would be substantially smaller than that caused by the EZ. 9 We map all EZ and EC areas using Geographic Information Systems software to identify census tracts that share a border with these areas. To give an example of EZs and spillover areas, Panel A of Fig. 1 shows the New York City EZ, and Panel B shows the surrounding area where we test for spillover effects. Columns (1)-(3) of Table 1 show a comparison of average 1990 census characteristics and the change in characteristics from 1980 to 1990 for all census tracts, and areas geographically close to EZs and ECs (the comparison area). Table 1 shows that areas surrounding EZ designated areas were worse off in 1990 than all other tracts along several economic measures including poverty rates, unemployment, residents with a college degree, median income, home ownership, and the percent receiving some form of public assistance. They also tended to have a larger percentage of non-whites and female headed households, and an older housing stock. Table 1 also shows that areas near EZs had higher growth in poverty and unemployment, while having slower growth in median income, and the percentage of residents with a college degree than all other census tracts. Given the large differences between areas surrounding EZs and other census tracts, finding a comparison group that is similar along observables will help reduce bias when estimating spillovers.
10 Areas surrounding the rejected applicants (EC areas) were more similar to areas surrounding EZs before the program began than other census tracts, although they were still better off along the dimensions we measure. In addition, areas surrounding ECs changed in a similar manner to EZs between 1980 and 1990, especially relative to all census tracts.
Our strategy to identify spillovers is to compare census tracts close to EZs with those close to ECs, and measure outcomes before the program began and after the program took effect. This amounts to a difference-in-difference estimation, with the following econometric specification:
equation (1) where ∆Y represents the change in the number of establishments or the number of employees at establishments between 1994 (one year before the program started) and 1996 (one year after the program started), we also estimate a longer term impact by taking the difference between 1994 and 2000.
11 EZgeo is a dummy variable that equals one when the census tract borders an EZ area and zero
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otherwise. X includes city-fixed effects as well as a set of pretreatment characteristics of census tracts including: the poverty rate, unemployment rate, percent non-white, percent with a college degree, median income, home ownership rate, median home value, percent of female headed households, percent receiving public assistance, average age of housing stock and average age of housing stock squared, and the 1980-1990 change in all of these variables. Because we are concerned about correlation between the control variables and proximity to an EZ causing bias in our estimate of β1 we estimate Eq. (1) with and without the X variables. We estimate Eq. (1) using only census tracts that either border an EZ or border an EC-excluding all other census tracts (also excluding actual EZ and EC areas).
Eq. (1) tests for spillovers from the EZ program in areas that are geographically close to designated areas, but we would also like to test for spillovers in areas that are economically close to the EZ areas. To do this, we need two groups of census tracts, one that is economically close to EZ areas and is likely subject to spillover effects and another group that is a control/comparison group not subject to spillover effects. As with the geographically close spillover prone areas, we choose economically close areas from within EZ cities and the control/comparison areas from EC cities. We define economically close areas in two different ways: those that qualified according to the criteria of the EZ program, and areas that were most similar to those included in the zone according to pre-treatment characteristics (using a propensity score model).
The first definition of areas that are economically close to treatment areas uses the criteria for eligibility under the program. According to the rules of the program, EZ applicants must have at least 20% of residents living in poverty and at least a 6.3% unemployment rate. We test the spillover effects on areas that were qualified and part of the same city as an EZ, but not included in EZ areas by comparing them with areas that were qualified and part of the same city as an EC, but not included in EC areas. Panel C of Fig. 1 shows an example of the New York City EZ and the qualified but excluded census tracts we use to test for spillovers.
These areas may be particularly prone to spillovers from the program because although they qualified for EZ status, localities chose has been granted for this version to appear in e-Publications@Marquette. Elsevier does not grant permission for this article to be further copied/distributed or hosted elsewhere without the express permission from Elsevier.
11
not to include them in the application. They may draw from the same workforce, or service the same customer base as EZ areas, or they may be in direct competition for establishments. Columns (4) and (5) of Table 1 show how similar areas that qualified for EZ status but were not included in the initial application are across our control and treatment cities. Notice that the qualified areas in our control cities (areas that qualified for EZ, but reside in an EC city) are more similar to the spillover prone areas than all other tracts along all observable dimensions.
Our estimating equation to test for spillover effects using the group of tracts that qualified for EZ status, but did not receive incentives is:
equation (2) where EZqual equals one if the census tract is in a city with an EZ, and is qualified, and zero otherwise. We use only tracts that met the eligibility criteria under the program and are located in cities with an EZ or EC.
The second definition of economically close areas uses a propensity score model to identify areas that are similar to the actual EZ along several dimensions prior to EZ designation; we use these areas to test for possible spillovers from the program. To construct a control/comparison group we use areas that were similar to EC areas prior to designation along the same dimensions.
We implement this strategy in two steps; the first is to estimate a propensity score model using pre-treatment data to find characteristics associated with applying for an EZ, and the second is to find areas that were most similar to actual applicants. We do this individually for each city in our sample, so the spillover and comparison areas are city specific. We estimate the following linear probability model separately for each city in our sample to create propensity scores 12 :
where EZ is a zero/one variable indicating EZ status in cities that received an EZ and EC status in cities that did not. X includes the unemployment rate, percent of non-white residents, percent of residents with a college degree, median income of the census tract, the homeownership rate, median house value, percent of female headed households, percent of residents receiving public assistance, median age of the housing stock, and median age of the housing stock squared. All variables are measured prior to EZ designation in 1990 and the unit of observation is the census tract. Table 2 shows sample output for estimating Eq. (2) for a select group of cities. As Table 2 shows, the variables that best predict EZ/EC status differ by city. In both Chicago and New York the percentage of residents living in poverty, and the percent that are non-white are significant predictors of EZ status, while in Atlanta none of the variables are significant. In EC cities, poverty is also a good predictor of being included in the application, while race is not. Other predictors matter more in EC cities, such as the homeownership rate and the percent of residents receiving public assistance. These results highlight the lack of continuity in choosing which census tracts became part of the application for the program, a fact that we believe suggests that there may be important unobservable influences driving the selection process. We use the city specific beta coefficients from Eq. (2) to create a predicted value, or propensity score, and define our treatment and control areas based on those values. This approach follows the use of the propensity score by Crump et al. (2009) as a way to trim samples and estimate average treatment effects. We are searching for the sample that is most similar to the actual EZ/EC areas to check for spillover effects, so we define it by the propensity scores that are closest to the actual EZ/EC. We trim our sample using census tracts with a propensity score in the top decile of each city.
Columns (6) and (7) of Table 1 show summary statistics for the areas that are economically close to EZ and EC areas using those in the top decile as the propensity score cut-off. As with using qualified but not chosen areas, the propensity score method helps to choose areas that were economically similar to the EZ areas before the program to test for spillovers. Columns (6) and (7) show that areas economically close to ECs are more similar to areas economically close to EZs than the All Tracts group.
We also test to be sure that the propensity score areas are more similar to actual EZ and EC areas, than other areas in the city. Again, the point is to find areas that may be subject to spillovers from the EZ policy, and the propensity score does this by identifying areas that has been granted for this version to appear in e-Publications@Marquette. Elsevier does not grant permission for this article to be further copied/distributed or hosted elsewhere without the express permission from Elsevier.
14 were similar along a several dimensions prior to the arrival of the policy. Table 3 shows the results of propensity score balancing tests that suggest that the propensity score is picking areas that are most similar to actual EZ/EC areas. The third column of Table 3 shows the difference between actual EZ/ECs and all other census tracts in EZ/EC cities. This column shows that the differences are large-24 percentage points difference in poverty rates, 22 percentage points non-white residents, for example. The final column of Table 3 tests the difference between actual EZ/ECs and the areas where we test for spillovers (those scoring in the top decile of the p-score distribution). Although the tests suggest that there are still some differences between these areas, the magnitude of the differences is substantially less-always in favor of the areas looking closer to EZ/ECs. We take the balancing test results as evidence that the propensity score is choosing areas that are similar to actual EZ/ECs, and that these areas are a reasonable place to look for spillovers from the policy. Unlike many applications of the propensity score, we are not using it as a method to identify a comparison area for policy evaluation; we are using it to identify areas that may be subject to spillovers from a policy. EZpscore indicates tracts that were in the top decile of the propensity score distribution for each EZ or EC city individually. Column (3) shows the results of significance tests between characteristics of actual EZ and EC areas and all other census tracts in cities with an EZ or EC. Column (5) shows results of significance tests between characteristics of actual EZ/EC areas and the EZ/ECpscore areas. Although there are still significant differences between EZ/EC and E/ECpscore areas, these are substantially has been granted for this version to appear in e-Publications@Marquette. Elsevier does not grant permission for this article to be further copied/distributed or hosted elsewhere without the express permission from Elsevier.
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smaller than the difference between EZ/ECs and all other tracts in EZ/EC cities. *** p < 0.01.
Our estimating equation to test for spillover effects using the group of tracts that were similar to EZ areas, but did not receive incentives is: ΔY = α + β 1 (EZ pscore ) + X ′ δ + ε, if EZ pscore or EC pscore > Top Decile equation (4) where EZpscore equals one if the tract has a propensity score in the top decile of the city distribution. We estimate Eq. (4) using only tracts with a propensity score in the top decile and located in cities that received either an EZ or an EC.
Data
The unit of analysis in our data is the census tract, and our source for the number of establishments is the Dun and Bradstreet (D&B) Marketplace database. 13 The data consist of the fourth quarter survey from the years 1994, 1996, and 2000. These data contain a wealth of establishment information, including employment, sales, years of service, the location of the establishment at the zip code level, and the two-digit Standard Industrial Classification (SIC) code.
The D&B data is aggregated at the zip code level. To map the zip code level data on local establishments to census tracts, we use a correspondence to match the geography of the EZ and EC designated areas and our spillover prone areas. The correspondence determines what percent of each zip code lies in a given census tract and assigns that percent of zip code employment or establishments to the census tract. The list of EZ and EC census tracts was obtained by personal correspondence with the Department of Housing and Urban Development, and is also partially available through their webpage. After mapping EZ and EC areas, we locate areas that border them using ArcGIS software.
One advantage of using the D&B data over census data is that it is generated closer to the time when EZs are implemented (1995) than census data that is only available every ten years. Another advantage is that establishments and employment in the D&B data are based on location of where work takes place, an explicit requirement for eligibility in the program.
14 The program requires that establishments must locate in the EZ and employees must work (and live) in the EZ to claim tax credits. Although neither the census nor the D&B matches both where the employee live and work, the D&B offer a count of employees that actually work in the EZ. Census data only match where the employee lives, and given the small size of EZ areas it is likely that many residents are employed outside of the designated area.
We supplement the D&B data with census data from the 1990 census and changes from the 1980 to 1990 census to control for economic and demographic factors of the census tracts before designation in some specifications. We also use the 1990 census data to estimate our propensity score model to find areas that are economically close to actual EZ and EC areas based on several dimensions. Table 4 shows the results of estimating Eqs. (1), (2) and (4) using the number of business establishments as the dependent variable. Estimates include both short (one year) and long (five years) term intervals after the start of the program and we estimate with and without control variables. The first four columns show results for spillovers from the EZ program on geographically close areas, the next four show spillover results for areas that qualified for the program, but were not part of the application, and the final four columns show results for areas that were similar along multiple observed dimensions as measured by a propensity score. Results estimated without controlling for other pre-treatment characteristics show that census tracts sharing a border with EZ designated areas experienced a decline of about 24 establishments in the short term and 30 establishments in the longer term, both statistically significant at the one percent level. Estimates controlling for 1990 census characteristics and the trend in these characteristics between 1980 and 1990, show a slightly more modest decline in the number of establishments for census tracts sharing a border with EZ designated areas, establishments in the short term and 18 establishments over the longer term (statistically significant at conventional levels).
Results

Number of establishments
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Spillovers from the EZ program may also occur in areas not as geographically close, but economically (and demographically) similar to EZ areas. These may be areas that draw from the same workforce, or service the same customer base as EZ areas, or they may be in direct competition for establishments. The middle four columns of Table 4 show the results of estimating Eq. (2) to test for spillovers in areas that qualified for EZ status, but were not included in the local application. In the short term, areas that were qualified but not included in the EZ designated boundaries experience a decline of between 25 and 28 establishments (depending on controls for pretreatment characteristics and trends), statistically significant at the one percent level. The long term estimates suggest that qualified areas have a loss of between 20 and 28 establishments, depending on what controls are used, but statistical significance remains.
As another way to check for the presence of spillovers from the EZ program on economically and demographically similar areas, we estimate spillover effects on areas that were most similar with areas receiving an EZ along several observable characteristics. We identify similar areas using the propensity score model in Eq. (2), and consider has been granted for this version to appear in e-Publications@Marquette. Elsevier does not grant permission for this article to be further copied/distributed or hosted elsewhere without the express permission from Elsevier.
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all areas with a propensity score in the top decile of the distribution (specific to each city) as areas for potential spillovers. We estimate the spillover effects on census tracts that have a propensity score in the top decile, following Eq. (4), the last four columns of Table 4 show these results. Areas in the top decile of the propensity score distribution show a loss of between 19 and 33 establishments in the short term (depending on whether control variables are included), statistically significant at conventional levels. Longer term results show the negative spillover for census tracts in the top decile of the propensity score distribution grows to between 28 and 36 establishments, but statistical significance at conventional levels is lost. 16 We also examine the possibility that spillovers are different in areas that are both geographically and economically close to EZs. This amounts to running regressions as in Eqs. (1), (2) and (4), but using the interaction between EZGeo and either EZQual or EZpscore as the variable of interest. These results, available on request, show that spillovers in areas that are both geographically and economically close are larger in magnitude (statistical significance is the same) than the spillovers on tracts that are either geographically or economically close. In the short term, these areas lose additional 12-15 establishments, and in the longer term, this difference shrinks to an additional loss of between 5 and 7 establishments. Table 5 displays the results of estimating Eqs. (1), (2) and (4) using employment at business establishments located in spillover prone and comparison areas as the dependent variable. Again, we estimate a short (one year) and long (five year) term effect and produce estimates with and without control variables. As a group, these results are quite imprecise compared to the business establishment results, although they all suggest a negative spillover effect from the EZ program on employment in geographically and economically close areas. 
Number of employees
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The magnitude of the spillover on geographically close areas in the short term ranges from a loss of between 52 and 219 employees in areas neighboring EZs. Only the results estimated without control variables approaches statistical significance, where we can reject the null hypothesis of no spillovers at the ten percent level. In the longer term, the magnitude of the spillover on geographically close areas grows to a loss of between 185 (control variables) and 476 employees (no controls) at establishments in neighboring areas. Only the estimate without control variables is statistically different than zero.
The magnitude of the spillover effect on employment at establishments in areas that are economically similar and located in the same city as EZ areas is larger than the estimated effect for geographically close areas. Areas that were qualified for the EZ program, but not included in an application experience a decline of between 196 (controls) and 335 (no controls) employees in the short term, only statistically significant for the no controls specification. In the longer term, the size of the spillover on qualified areas grows to a loss of between 483 and 600 employees, and the estimates are quite precise-statistically significant in both specifications at the one percent level. Finally, testing for spillovers in areas that match characteristics of EZ designated areas through a propensity score shows large losses (between 328 and 1223 employees), but these results are imprecise, with only one specification yielding a result that is statistically meaningful at the ten percent level. 
Spillovers in the retail and service industry
Previous work (Hanson and Rohlin, 2011b) finds the Empowerment Zone tax incentives are most effective at attracting new establishments in the retail and service industries. Given the success of the program at attracting new retail and service establishments, we test for spillovers in adjacent areas in these industries separately.
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The location-specific constraints of the program allow retail and service establishments to literally move across the street to gain eligibility for program benefits while not losing any of their local customer base. To test for spillovers in the retail and service industry, we run regressions as in Eqs. (1), (2) and (4), but limit the sample to establishments in these industries.
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456 employees in the longer term for areas with a close propensity score. As with the full sample employment results the retail and service sector results for employment are less precise; however we achieve statistical significance in 7 of 12 specifications. 
Robustness of primary results
The primary concern with the results in Table 4, Table 5 , Table 6 and Table 7 is that there may be some unobserved variables correlated with being near an EZ that are also correlated with the number of establishments or employment. We believe our identification strategy of using areas close to EC locations eliminates many of these concerns, as both our control and treatment areas are not part of the original application process; however, it is still possible we have not adequately accounted for all possible missing variables. To further explore the robustness of our primary results, we implement the strategy in Udry (1996) that examines how adding control variables changes the coefficient of interest. The idea is that if we add control variables that are relevant to how the number of establishments change and it does not change our results, this provides some evidence that missing variables would not change the results either. This is further strengthened by adding in all cross-products of control variables and their squared terms to ensure we have the proper specification. This robustness check involves re-estimating Eqs. (1), (2) and (4) as:
equation (5) Where EZclose represents one of the three types of closeness we describe in Eqs. (1), (2) and (4) depending on the specification, and X represents all control variables in the previous regressions. Table 8 shows the results of estimating Eq. (5) for the various types of spillovers we measure in the short and long term and for both the number of establishments and number of employees. The number of establishment results is extremely similar to the results with controls in Table 3 , and we cannot reject the null hypothesis that they are the same in either the case of geographic spillovers or spillovers in qualified areas. These results are also quite similar to the no controls results, although we are able to reject the null that the coefficients are the same in one specification. The propensity score results do not hold up to adding these additional square and cross product terms, although they actually start to lose significance when adding any controls. This is likely due to the much smaller sample size and addition of several variables straining the degrees of freedom-it seems to be asking too much of the model. The employment results are not nearly as robust-in many cases, the sign flips and the magnitudes are much different from specifications with no controls or some controls. We still cannot reject the null hypothesis that these coefficients are equal, but this is because of the large standard errors on the estimates with squares and cross products. Cross products and squares regressions follow Eq. (5) in the text and control for the following variables, their squared terms, their 1980-1990 trends, and all cross products: poverty rate, unemployment rate, percent non-white, percent with college degree, median income, home ownership rate, median house value, percent female household heads, percent receiving public assistance, average age of housing stock. ***p < 0.01. **p < 0.05. *p < 0.1. has been granted for this version to appear in e-Publications@Marquette. Elsevier does not grant permission for this article to be further copied/distributed or hosted elsewhere without the express permission from Elsevier.
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Using an improper comparison group: all other census tracts
As a way to see how the choice of comparison group matters (see Greenstone et al. (2010) for an excellent example measuring the spillover effects from new manufacturing facilities), we estimate the spillover effects from the EZ program by comparing both economically and geographically close areas to all other census tracts in the U.S. (excluding tracts that actually received a designation). Our estimating equation for this comparison is:
equation (6) where EZclose equals one for tracts that are either geographically or economically close to actual EZs depending on the specification, and zero otherwise. These regressions include the full set of census tracts outside of EZ/EC areas, with no attempt to construct a comparison area that is similar to the spillover prone areas. Table 9 shows the results of estimating Eq. (6) across the various spillover areas in both the short and longer term estimated with and without control variables with the number of establishments as the dependent variable. These results highlight that it is difficult to determine if any spillovers exist from the EZ program when using an improper comparison group. For both the geographically close and qualified areas, the sign of the estimates switches depending on whether control variables are included. The magnitude of the estimates ranges from increasing the number of establishments by 20 in the long term to decreasing the number of establishments by 18 in the short term in qualified areas. The estimates testing for spillovers using the propensity score to trim the spillover group all show a positive spillover effect of the program, but the magnitude ranges anywhere from an increase of 2 to 20 establishments. Statistical significance of these estimates also varies considerably across the specifications. Robust standard errors in parentheses.
Notes: EZgeo results include only census tracts that border EZs in the treatment, but includes all other tracts (except for actual EZ or EC areas) in the control group. EZqual results include only tracts that qualified for Empowerment Zone status under the rules of the program and were located in EZ cities in the treatment, but includes all other census tracts (except actual EZ or EC areas) in the control group. EZpscore results include only tracts in the top decile of the propensity score distribution (estimated at the city level) and were located in EZ cities in the treatment, but includes all other tracts (except for actual EZ or EC areas) in the control. ***p < 0.01. **p < 0.05.
*p < 0.1. Table 10 displays the results of estimating Eq. (6) across the various spillover areas in both the short and longer term estimated with and without control variables using employees as the dependent variable. Ten of the 12 specifications produce results that suggest positive employment spillovers for neighboring or economically close areas, while only two suggest a negative effect. The size of the effect estimated this way is substantial, suggesting gains of between 230 and 360 employees in geographically close areas and between 170 and 380 in economically close areas, depending on the specification. All except one of the positive results is statistically significant at conventional levels. Using all other census tracts as a comparison group for spillover prone areas is inappropriate because these areas differ along observable dimensions as shown in Table 1 , and are also likely to differ along unobservable dimensions as the treated (spillover prone) areas were not included in the original EZ application although they were either qualified, geographically close, or both. Results in Table 9 and Table 10 highlight that failing to carefully consider observable and unobservable dimensions of a comparison group can produce results that are biased and inconsistent.
Comparing spillovers and program effects
The existence of spillovers from spatially targeted redevelopment programs has two primary implications: geographically and economically close areas of the same city make a poor comparison group to evaluate economic redevelopment programs, and analysis of these programs may want to consider measuring targeted area gains net of losses in areas subject to spillovers. The negative spillovers we find for census tracts adjacent to targeted areas imply using them as a comparison group will cause upward bias in estimates of the program effect. To demonstrate the severity of the bias, we use the spillover areas as a comparison group to find the effect of the EZ program on treated areas by running the following regression: ΔY = α + β 1 (EZ) + X ′ δ + ε, if EZ or EZ close = 1.
equation (7) We estimate Eq. (7) using both the geographically and economically close variants of EZclose. Table 11 shows estimation results using the spillover areas as a control to measure the effect of the EZ program on treated areas with establishments as the dependent variable, Table 12 shows the results for employment. These results highlight the bias that occurs when choosing an area prone to spillovers to measure the effect of the EZ program. Measuring the program effect using the spillover prone areas as a comparison group, the EZ has a sizable positive effect-creating between 12 and 18 establishments in geographically close areas in the short term, and between 18 and 23 establishments over the longer term (depending on the specification). The biased measure of EZ success is statistically significant in all cases using geographically close areas as a comparison group. Measuring the program effect using economically close areas as the comparison group suggests a similar positive effect of the EZ program-an increase of between 6 and 25 firms in the short term (depending on comparison group and specification) and between 14 and 28 in the longer term (depending on comparison group and specification). All but two of the results using economically similar areas as a comparison group are statistically significant at conventional levels, and one of those is statistically significant at the ten percent level.
Results for employment generated by the EZ program using the spillover prone areas as a comparison group are also positive across the board. These results suggest substantial gains from the EZ program, although the estimates are less precise than the establishment results. Using geographically close areas as a comparison group suggests gains of between 81 and 152 employees in the short term, and between 233 and 279 in the longer term, but none of these is statistically meaningful. Using economically close areas as the comparison group produces larger estimates-an increase of between 164 and 378 employees in the short term, and between 421 and 630 in the longer term. These results are also more precise as all but two specifications produce statistically significant results.
Subtracting the negative effect on the spillover prone areas from the biased estimates in Table 9 and Table 10 (using only estimates of both spillovers and program effects that are statistically significant), the net effect on the number of establishments from the program is actually negative in six of the nine cases (between zero and negative one in two cases). Under the most pessimistic estimates, the net effect of the program is a loss of about 18 establishments. Under the most optimistic estimates, the net effect is an increase of about 7 establishments-a gain of 27 in EZ areas, and a loss of 20 in spillover has been granted for this version to appear in e-Publications@Marquette. Elsevier does not grant permission for this article to be further copied/distributed or hosted elsewhere without the express permission from Elsevier.
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prone areas (using the long term results from the EZ qualified areas estimated with control variables).
The net effect on employment (again using only statistically significant estimates) is positive in three cases, but gains from the program are almost completely offset by losses in spillover areas. The largest net gain is 124 employees (using the long term results from the EZ qualified areas estimated with controls)-a gain of 607 in EZ areas, with a loss of 483 in spillover prone areas. The most pessimistic estimate is a net loss of 469 employees (using the long term results from the propensity score estimated without controls)-890 employees lost in spillover areas, compared with only 421 gained in EZ areas.
Discussion and conclusion
This paper offers an empirical test of spillovers from a prominent spatially targeted economic redevelopment program. Estimates suggest that the EZ program is responsible for considerable negative spillovers on neighboring and economically similar areas, both in terms of the number of establishments located in these areas and employment at local establishments. We find that losses are especially strong in the retail and service industries.
Given the EZ program uses tight geographic targeting in densely populated urban areas, establishments can benefit by literally moving across the street into the EZ to enjoy the benefits of the program without incurring relocation costs associated with moving further from a customer base, employees, or losing other advantages of the immediate location. Establishments' relocating from spillover prone areas into EZ areas seems to be at least some of the cause of spillovers, as Hanson and Rohlin (2011a) show that the EZ is responsible for attracting new business establishments.
Spillovers caused by relocation suggest a zero net effect from the program; however, some of our estimates suggest a negative net effect of the program. Negative net effects could be the result of spillovers causing job (and establishment) destruction in neighboring and similar areas, possibly through increased competition from establishments subsidized by the EZ program or factor price increases. The D&B data does not differentiate establishments and jobs that move from those being destroyed, but, if the goal of policy makers is to induce relocation, it seems that even this modest objective may come at a cost of destroying jobs and establishments in areas that compete with targeted places.
It is still possible that redevelopment programs are successful even if the only measureable outcomes in targeted areas come at the expense of neighboring areas.
19 Programs may provide better access to jobs for those most in need, or retail access for those living in isolation. In this way, the benefits from an additional establishment may be greater in targeted neighborhoods than they are in neighboring areas. Of course, measuring success by this type of metric is harder to imagine when spillovers occur in economically, not only geographically, close areas as we show here, but it remains a possibility.
Our findings suggest that spillovers should be an important consideration for policy makers when deciding how and where to target redevelopment programs. Accounting for costs and benefits over a broader geographic (and economically similar) area may be appropriate, as any gains in targeted areas may come at the expense of areas prone to spillovers from the policy. Our findings also suggest caution when choosing a comparison group to evaluate economic redevelopment policies. Spillovers from these policies on geographically and economically close areas suggest that they are not useful as a comparison group for evaluation because they themselves are affected by the treatment so that using them violates the no interference between units assumption necessary for unbiased estimates of the program effect. 1 This estimate includes dollars allocated for Renewal Community and Enterprise Community areas in addition to the larger and more generous Empowerment Zone program. The annual tax expenditure budget estimates the forgone revenue associated with these programs at about $1.7 billion annually, substantially lower than the HUD value estimates. Some of the difference between the HUD and tax expenditure estimates might be explained by direct spending involved in the program through social service block grants, although these grants totaled less than $1 billion and were only allocated once at the start of the program. 2 If there are positive spillover effects on comparison areas, then the effect of these programs would be underestimated. If there are negative effects on comparison areas, then the effect of these programs would be overestimated. 3 EZ areas are defined by groupings of 1990 census tracts. The Census Bureau defines census tracts as "statistical subdivisions of counties". Census Tracts average 4000 residents and range from 2500 to 8000 residents. Every Metropolitan Area or Urbanized Area in the United States is completely divided into census tracts. Since the primary concern in defining tracts is the population, the land area of tracts varies widely. 4 There is a literature that examines the effect of U.S. state-level geographically targeted incentive programs that we would also describe as finding mixed results. Several studies find positive effects including Papke (1994) , O'Keefe (2004), and Billings (2008) , and others finding small or no net effects including Boarnet and Bogart (1996) , Bondonio and Engberg (2000) , Greenbaum and Engberg (2004) , Bondonio and Greenbaum (2007) , Elvery (2009), and Neumark and Kolko (2010) . See Buss (2001) for a comprehensive review of this literature. For recent evaluations of similar international programs see Hilber et al. (2011 ), Zhang (2011 and Accetturo and de Blasio (2012). 5 Ham et al. (2011) also examine the federal EC program, and state Enterprise Zone programs using a similar methodology. They find substantial positive and statistically significant effects in almost all cases. 6 The incentives to invest in capital are an increased expensing allowance that applies to a broader set of purchases than typical expensing and allowing establishments to postpone the reporting of gains from capital sold in the EZ. 7 Social service block grants subsidize a variety of services including: day care for children, employment services, counseling, legal services, transportation, education, and substance abuse recovery. 8 It could be that the initial application did not include geographically or economically close areas because they were more/less likely to be successful in the absence of incentives. If this is the case, there is still a selection effect; however, using areas that were qualified but left out of the initial application as the control group eliminates it. 9 If, however, ECs did result in a negative spillover our method would understate the spillover caused near EZ areas; if the ECs resulted in a positive spillover, our method would overstate the spillover caused near EZ areas. 10 The bias from comparing with all other areas could work both ways. If areas surrounding EZs are more likely to grow faster because they have a worse starting point, results would be bias toward finding positive spillovers (or less negative). If areas surrounding EZs are more likely to continue to decline, results would be biased toward finding negative spillovers (or less positive). Estimates using all other census tracts as a comparison group show a large positive spillover from the EZ onto neighboring areas. 11 We stop at 2000 because in 2001 more cities began receiving EZ status, effectively making some of our comparison areas treated areas. 12 We also tried estimating a propensity score model using probit regressions, these results have even fewer statistically significant variables than the linear probability results presented here. 13 Although the D&B does not contain all business activity in the U.S., the omissions from the data are considered sufficiently random so that the data is representative of the spatial distribution of the business activity (Holmes, 1998 and Rosenthal and Strange, 2003) . 14 The federal government also offers a less generous Work Opportunity or Welfare to Work tax credit to establishments outside of the EZ area who employ youth (aged 18 to 24) living in EZ areas. These tax credits are only available for the first two years of employment, while the standard EZ employment credit is available regardless of employee tenure. 15 Coefficients for the change in 1980 to 1990 census tract attributes are available upon request from the authors.
16 As a robustness check, we test for spillover effects using the top quartile of census tracts in the propensity score distribution as the treatment. These results show a loss of between 17 and 19 establishments in the short term and between 16 and 23 establishments in the longer term, statistically significant in all specifications with or without using control variables. 17 We also estimate spillover effects using logs. The primary reason for doing so is that the level regressions assume that census tracts across areas close to EZs and ECs should gain the same number of firms or employees in the absence of the program, and the log regressions assume that the growth rates should be the same. The log regressions show the same sign and statistical significance as the results in Table 4 and Table 5 , with magnitudes ranging from a loss of 15-77% of firms depending on the spillover area, the time elapsed, and the controls. 18 The effect on industries outside the service and retail sector is negative and between a half to a third of the effect on the service and retail sector, depending of the specification and the time interval. These results are also statistically significant in nearly every case. 19 It may also be that benefits and spillovers manifest in other outcome measures such as property values. We attempt to measure spillovers on property values using 1990-2000 census tract median property values as the dependent variable with the same identification strategy. These results are quite erratic, changing sign, magnitude and statistical significance depending on the specification and comparison area we use. This may be a function of the quality of these data, as property values are self-reported in the census. It may also be that there is a heterogeneous spillover for properties based on distance or access to EZ areas.
